Abstract
Background and purpose of the study
Public and private universities in Saudi Arabia are striving hard to modernize their educational system to compete with international standards, further they hope to meet Saudi Arabia's vision 2030 which states " 1 We will continue investing in education and training so that our young men and women are equipped for the jobs of the future. We want Saudi children, wherever they live, to enjoy high quality, multi-faceted education. We will invest particularly in developing early childhood education, refining our national curriculum and training our teachers and educational leaders".
Effat University is one of the best universities in Saudi region striving hard to provide high standard education to its students. This university accommodates four colleges, Engineering, Architecture, Business and Humanities, which further subdivided into many departments. All departments 'students must study 42 credit hours of the general education program. The general education program aims to help the students acquire introductory background information in a variety of disciplines ranging from scientific, cultural, reasoning, to humanity and health wellbeing. In addition, it targets at equipping the students with shared values and ethics.
One of these disciplines is "Introduction to Statistics" the purpose of teaching this course is to prepare the students for the further research works to find the solutions of their problems scientifically.
Previous researches and their findings
Teacher ratings (also known as student evaluation of teaching or course evaluations) are one of the most studied topics in higher education, with several thousand research articles and books addressing various aspects of this topic over the past 100 years.
Despite of ambiguity, misperceptions about ratings and problematic use of their result, course evaluation surveys are the most commonly used methods for evaluating and getting feedback on teaching, in all over the world.
Several techniques have been applied to determine the extent to which ratings measure effective teaching. One set of studies has examined that relationship between ratings and student achievement in a course. The results of this approach have been mixed. In the 80s and 90s, some meta-analyses indicated a moderate positive correlation between teacher ratings and student outcomes as measured by exam grades. In general, these findings show that overall ratings of the course or instructor ('Overall this is an outstanding instructor' 'Overall this is an admirable course') show a consistent positive relationship to achievement (i.e., in classes where the achievement level is high, instructors tend to receive better ratings). However, a more recent meta-analysis showed a fluctuating positive relationship. Other studies have compared student ratings results with the ratings of peers and of experienced faculty, and, in general, these studies have shown positive correlations. Investigators have also instituted that rating of overall instructional excellence are best explained by ratings of certain approaches to teaching (e.g., arranging the class, appreciating involvement, and establishing rapport) rather than unnecessary factors. Finally, a recent research suggesting that an instructor's favorable rating in one course do not necessarily predict their performance in subsequent courses. This could mean that teachers with good ratings may simply be "teaching to the exam" but not approaching deep learning, or it could show a weakness of curricular alignment between the instructor's course and subsequent courses.
Some very recent research and google trend pictures are given as follows. 
Innovation
Teacher's evaluation rating and its interpretation is a very challenging and important educational topic and many researches have been done in this field but most of them are descriptive in nature. This research is a quantitative scientific research and the application of empirical rule and checking the strength of the data by normality test are innovations for this research, Also a big sample size of 558 students spanned over the period of three years is used which increases it reliability and validity.
Research questions
This study designed to answer the following three research questions.
Q1. What type of correlation is there, between students achieved average grade in their final exams and average course evaluation's satisfaction rating in the GSTA 140?
Q2. How to check the consistency of student's grades and teacher ratings by using measures of dispersion and empirical rule?
Q3. Which predictor is better to measure the level of educational instruction for a particular teacher, students' achievements or teacher ratings?
Literature review
Thomas P. Scanlan and Joliet, Illinois write in their very recent research about the correlation of teacher rating and students' success in the exam that "5the purpose of faculty evaluation tools is to identify weaknesses and strengths, promote professional development and immediate or, some cases, terminate ineffective faculty members".
A brief history of teacher's evaluation
Robert J. Marzano, Tony Frontier, and David Livingston describe the history of teacher evaluation in their book named "Effective Supervision" that the early days of supervision and evaluation began in the 1700s and lasted until the mid-1800s. They characterized by a reliance on clergy to provide guidance to and supervision of teachers. As school systems became more complex, the need for more specialized guidance for teachers gave rise to the principal teacher as leader and a growing awareness of the importance of pedagogy. The era of scientific management, from the late 1800s until right before World War II, characterized by two competing views of education. One was the view that the purpose of education was the promotion of democratic ideals. The other was the view that schools function best when approached from the perspective of scientific management. Throughout this era, the scientific approach gained strength and acceptance. The period after World War II saw a swing away from the scientific approach to an emphasis on developing the teacher as an individual. This period also saw a proliferation of the responsibilities of the supervisor.
The next era, lasting from the late 1960s to the early 1970s, saw the phenomenon of clinical supervision-one of the most influential movements in supervision and evaluation. The Hunter model combined with clinical supervision to produce a widely used, but often time's prescriptive approach to supervision. Developmental/reflective models that were much less prescriptive followed this period. The RAND study provided a realistic look at the actual practice of supervision and evaluation in districts and schools and concluded that teachers preferred specific as opposed to general feedback.
The mid-1990s saw the introduction of the Danielson model to teacher supervision and evaluation. It was widely applied to K-12 education. Finally, the first decade of the 21st century witnessed heavy criticisms of current evaluation practices calling for major changes in tenure and compensation.
Value-added analysis and value-added assessment 6The most significant trend to link teacher evaluation with student achievement is to use the exam grade and value-added modeling (also known as value-added analysis and value-added assessment). This method of teacher evaluation measures the teacher's contribution in a given year by comparing the current exam grade of his students in the grade of students in previous school years and so on. In this manner, valueadded modeling seeks to isolate the contribution, or value added, that each teacher provides in a given year, which can be compared to the performance measures of other teachers. VAMs (value added models) are considered to be fairer than simply comparing student achievement scores or gain scores without considering potentially confounding context variables like past performance (Newton, Darling Hammond, Hearten, & Thomas, 2010).
Research design
The study is scientific, quantitative in nature based on specific, narrow questions to obtain measurable and observable data on variables x and y.
This study involves statistical analyses; conducted on numerical continues data to make generalizations and predictions about the population. The statistical test used for the inferences is "Pearson Statistical correlation test", to find the strength of the association between two continuous variables x and y. "Empirical rule" (also known as the three-sigma rule or the 68-95-99.7 rule) is applied to provide a quick estimate of the spread of data in a normal distribution with the help of measured mean and standard deviation.
Sampling technique
Cluster convenience-sampling techniques is used for the selection of the sample, of 22 elementary statistics (GSTA 140) course grades and their teaching ratings.
Data collection
Observational data collection method (surveys) is used to collect the teacher rating's evaluation by the students; this is the method where the researcher has no control on the change or modify environment to get the desired results.
For students' achievement, the software known as "Blackboard Learn" gathered records (grades). Blackboard Learn (previously the Blackboard Learning Management System), is a virtual learning environment and course management system developed by Blackboard Inc. It is a Web-based server software, which features course management, customizable open architecture, and scalable design that allows integration with student information systems and authentication protocols.
Students were asked to respond the following questions in the formal surveys of teacher ratings at EFTA University. 
Data analysis
Students' average grades considered as variable "x" and average teacher rating considered as "Y". There are three measures have been calculated in this research, First is the coefficient of linear correlation between x and y, secondly value of standard deviation for both x and y and third is mean values of both above-mentioned variables.
A Pearson's coefficient of correlation "r" is used to analysis the data. The primary purpose of linear correlation analysis is to measure the strength of a linear relationship between two variables.
Some scatter diagrams given below that demonstrate different relationships between input, or independent variables, x, and output, or dependent variables, y. If as x increases, there is no definite shift in the values of y, we say there is no correlation or no relationship between x and y. If as x increases, there is a shift in the values of y, then there is a correlation. The correlation is positive when y tends to increase and negative when y tends to decrease. If the ordered pairs (x, y) tend to follow a straight-line path, there is a linear correlation. The preciseness of the shift in y as x increases determines the strength of the linear correlation.
Perfect linear correlation occurs when all the points fall exactly along a straight line. The correlation can be either positive or negative, depending on whether y increases or decreases as x increases. If the data form a straight horizontal or vertical line, there is no correlation, because one variable has no effect on the other. Students' average grade in the final exam considered variable "X" and average satisfaction rating of the course evaluation surveys considered as the second variable "Y".
The following diagram shows the computing formulae to find the coefficient of linear correlation with the help of variables x and y.
7The standard deviation (SD, also represented by the Greek letter sigma σ (the Latin letter) or s, is a measure that is used to quantify the amount of variation or dispersion of a set of data values. A low standard deviation indicates that the data points tend to be close to the mean (also called the expected value) of the set, while a high standard deviation indicates that the data points spread out over a wider range of values.
The computing formula for standard deviation also uses the similar calculations with the help of variables x and y and the sample size n, as shown below.
Empirical rule
If a variable is normally distributed, then (1) within 1 standard deviation of the mean, there will be approximately 68% of the data; (2) within 2 standard deviations of the mean, there will be approximately 95% of the data; and (3) within 3 standard deviations of the mean, there will be approximately 99.7% of the data.
9 The Empirical Rule holds for normally distributed populations. In addition: The Empirical Rule also approximately holds for populations having single peaked; mound-shaped distributions that are not much skewed. In some situations, the skewness of a mound-shaped distribution can make it tricky to know whether to use the Empirical Rule. Hence, the class width is a decisional choice to have a realistic view of the distribution.
The empirical rule tells us that at least 95% of all sample means fall within about 2 standard deviations (SD) of the population mean, meaning that there is less than a 5% probability of obtaining a sample mean that is beyond 2 SD from the population mean. 
Calculation
The following table is consisting five columns. The first column is showing the courses' sections and the times, when these courses taught, the second column is showing a number of students, third is showing grades out of 40. The teaching in Effat University is the type of continuous assessment system and weighted of the final exam is 40%, the fourth column is graded percentage and the last one is teacher rating out of 100. 
Normality test
To compare the sample distribution with the normal distribution, a graphical method is used and box plots (a simple way of representing statistical data on a plot in which a rectangle drawn to represent the second and third quartiles, usually with a vertical line inside to indicate the median value. The lower and upper quartiles are shown as horizontal lines either side of the rectangle) are drawn for both the variable x and y. Correlation between students' achievement and teachers' rating:
=472.74 
Graph 4. Empirical rule
Empirical rule for teachers' rating The lab activities were well integrated with the lectures. Findings of the study Q1. What type of correlation is there, between students achieved average grade in their final exams and average course evaluation's satisfaction rating in the GSTA 140? Answer: There is a very weak positive correlation between students' achieved average final exam grade and course evaluation's satisfaction rating in the GSTA 140 final exam, the value of the coefficient of correlation is 0.02.
Q2. How to check the consistency of student's grades and teacher ratings by using measures of dispersion and empirical rule? Answer: The standard deviation is approximately equal to 5 for both variables, which shows the same consistency.
The average Final grade of 558 students in 22 courses is 77.55%. The average teacher's evaluation rating done by students in 22 courses is 88.55%. By comparing above results, we conclude the ranges of reliability of these two variables by using empirical rule in 95% confidence interval, as follows:
73% ≤ x ≤ 82% and 84% ≤ Y ≤ 94% Q3. Which predictor is better to measure the level of educational instruction for a particular teacher? Answer: Normality tests showed that the data set for the students' grades is well modeled by a normal distribution as compared to the data set of teacher ratings and hence the overall reliability of students' grades is better than teacher ratings and hence students' grades are the best indicator of educational instructions.
Conclusion
Teacher rating is not a true reflector of student outcomes as there is a very weak correlation between them. Less grades of the student does not mean that the teacher is not good. There are many factors effect on the grades; especially it is hard for the weak base students to get good grades. Similarly, teacher rating also badly effect if the course is a hard level or teacher is strict in grading or in maintaining discipline, etc., but again it does not reflect that the teacher is not qualified or not delivering the lessons properly.
The Empirical rule is the best way to find the real interpretation and reliability of these two predictors and their extreme limits.
Limitations
Apart from a good sample size of 22 similar courses taught by the same instructor, there are some limitations too, which can affect the findings of the research. For example,  Difficulty level for different courses may affect the teacher' evaluation survey ratings.  Instructors' teaching style can affect the consistency of the results.  The sample distribution is not 100% normal distribution, which may affect the empirical rule's finding.  Experience of the instructor also an important factor for the consistency of results.  Feedback is gathered only by formal evaluation surveys.  The participation rate of the students is less than 100% in all surveys.
Recommendations
Good teachers get large gains in student achievement (Hanushek, 2002) and there is strong agreement that good teaching may be the single most factor in student achievement (Haycock, 1998 ).
An effective teacher evaluation system can help all teachers improve as well as indicate areas where a teacher may need to grow (Wise et al., 1984) . The most common method is for an evaluator to conduct frequent classroom visits (Peterson, 2009).
Teacher survey data showed that the majority of teachers used the evaluation information to improve teaching. The survey data also showed that the evaluation process led to improvements in student learning.
The most common and effective method of teacher evaluation is for the administrator to conduct classroom visits (Peterson, 2009).
There are some suggestions to improve the process of teachers' evaluation. Administrators should not be considered the formal teacher's rating survey alone for judging the teaching skill for teachers. There are a number of approaches that can be used for this purpose, e.g., classroom observations (by managers, other teachers or external evaluators), value-added models that try to measure gains in student achievement, judgements made by the teacher's line manager or principal, teacher selfevaluation, teacher portfolios of work etc.
Results of surveys, should be discussed with the teacher and help her/him to overcome the weak areas by providing different types of professional development activities and workshops.
Value-added models or continuous assessments should be considered to appreciate/ awards /reward for the teacher.
Students should be given very clear and specific guidance about the feedback requested. An environment of trust and support should be maintained for both students and teachers by the management.
Teacher's evaluation process or model should be followed.
